Please include the specific wellbeing outcome in the abstract, alongside the power calculation that is currently there. Consider including detail on both the health and wellbeing outcomes in the abstract.
Note research objectives 4-6 should not be written as questions.
Consider the verb tense thoughout (e.g., Building sampling paragraph 1 in past tense, paragraph 2 in future).
The data collection for the study is scheduled from Oct 2017-Oct 2019. Can you provide information on if data collection is sequenced across sites, or at all sites over two years but in sequential buildings?
The sample size section suggestions n=660 participants, but the study design suggests n=1000. While the power calculation is based on ~ 10 participants per building, in the recruitment there is a plan constraining participation in buildings where there are more than 200 participants wanting to participate. Can the authors provide more clarification on the relative size of the apartments Introduction. It is difficult to glean whether such research as is being proposed has been conducted in the past. There is mention of research on living conditions and mention of building guidelines, but it is difficult to see whether any similar research has taken place anywhere in the world, as is proposed here. The second sentence of last paragraph on page 6 (lines 48-52) is confusing and does not seem to be a complete sentence. Please clarify.
Aims and objectives. The purpose of the study is to provide "empirical evidence" but it is not clear what the evidence is. The reader is left to assume what it will be based on the 6 aims, but these are also unclear. For example, aim 2 states: "benchmark implicmention of design requirements adn standards against statespecific guidelines. What are the requirements and what are the guidelines? How do they differ? Would it not make more sense to compare requirements/guidelines to actual plans or building completions? All 6 aims could be made more concrete.
Methods. Study design. The study appears to be more than just a survey of 1000 adults, right? Please be more specific both in naming it and sketching out its structure and components. The current figure does not really address the design of the study (e.g., controlled trial, case-control, repeated cross-sectional; or needs assessment, evaluation? etc.).
It would be be helpful if the conceptual framework would include also a theoretical framework that informs the conceptual construction of the study. I.e., theory informs study questions which inform design which inform in turn operationalization of parts of the study and study variables. Furthermore, the various levels of the study with their attendant forms of data; i.e., are there various units of observation (e.g., resident survey, apartment exposure measures, GIS data) ? This would help the reader to better understand the different levels and elements of the study. The conceptual framework could include this.
Data collection. Also table 2 is too general and should include greater specification of the variables and their structure (i.e., continuous, interval, discrete; also dichotomous; qualitative or quantitative, too, etc.), time of measurement, etc. instead of check marks.
What is IRSD? I could not find it spelt out. There could be more detail on neighbourhood level measures including GIS variables.
Moreover, for all levels of the study, standardised measures should be used (and named in the protocol) as much as possible for comparisons to other studies as well as for their tested validity and reliability.
Data analysis. The first sentence of the data analysis is much more informative as to the study aims (should be lifted and used earlier in the manuscript). Here the authors are saying that they will compare guidelines/requirements(?) to actual building structure. This was difficult to decipher earlier. Language used in this section could be used earlier in the manuscript.
Is there a project timeline? Is a pilot study planned? Has the study already begun? What is its current status?
Ethics. It appears that the authors have met all ethical requirements.
Knowledge translation. This section brings to mind whether the authors are considering 'best practices' from other countries when they develop policy-specific indicators. It may be that Australia does not have the best evidence-based building codes regarding public health. At some point this should also be considered in the protocol.
Discussion. this section is well written but may need some reworking depending on how preceding sections are revised.
VERSION 1 -AUTHOR RESPONSE
Response to Reviewer 1 A novel study. The protocol is clear and well written, with a detailed literature review to rationalize the study important and design. The study aims to understand the impacts of an acclaimed apartment design policy in New South Wales (SEPP65) which is recently has begun to be emulated elsewhere, but which lacks empirical evidence of impacts on health and wellbeing. The conceptual model also demonstrates of the complexity of possible pathways between building design policy and health outcomes. There is a detailed knowledge translation plan included (and apparently resourced) in the protocol -including co-created plans -it is nice to see this commitment to timely knowledge mobilization to impact practice. Thank you for these positive comments Please include the specific wellbeing outcome in the abstract, alongside the power calculation that is currently there. Consider including detail on both the health and wellbeing outcomes in the abstract. We have included the mental wellbeing outcome in the abstract (i.e., measured using the WarwickEdinburgh Mental Wellbeing Scale). We could not add information on the other health and wellbeing outcomes to the abstract as this would exceed the maximum word limit for BMJ Open abstracts (i.e., 300 words).
Note research objectives 4-6 should not be written as questions. Thank you for bringing this to our attention -objectives 4-6 are now written as statements rather than questions.
Consider the verb tense thoughout (e.g., Building sampling paragraph 1 in past tense, paragraph 2 in future). We have revised the manuscript to ensure that future tense is used throughout the methods section which is consistent with conventions for study protocol papers.
The data collection for the study is scheduled from Oct 2017-Oct 2019. Can you provide information on if data collection is sequenced across sites, or at all sites over two years but in sequential buildings? The data collection is largely sequenced by city in three phases: (1) Perth only; (2) predominantly Melbourne; and (3) predominantly Sydney. The Phase 1 data collection in Perth includes fewer buildings, so additional Perth buildings are being added to the second and third (forthcoming) data collection phases. The data collection phases and staggered approach in Perth was due to the time and resources (human, funding and collaborators) needed to access to the building plans (i.e., a necessary criterion for inclusion in the study). We have added additional information about the sequencing across sites to the manuscript (page 10), and a new figure (see Figure 2 ).
The sample size section suggestions n=660 participants, but the study design suggests n=1000. While the power calculation is based on ~ 10 participants per building, in the recruitment there is a plan constraining participation in buildings where there are more than 200 participants wanting to participate. Can the authors provide more clarification on the relative size of the apartments under study, and the impacts on study design and implementation? Apartment buildings with fewer than 40 units are excluded and while there is no upper limit on the size of buildings, a maximum of 200 households in any one building will be approached to complete the survey. Of the buildings selected for inclusion in the study (to date) only three buildings have had more than 200 apartments. This range in building size ensures a variety of building typologies and scales are included (e.g., three story walk-ups, mid-rise, high rise complexes), which was of interest to our industry partners, and was likely to meet the sample size requirements.
The 40 apartment lower limit was determined as the minimum building size for several reasons. First, it ensured there was an adequate 'consideration set' of buildings in Perth, which is a smaller capital city characterised by fewer apartment developments (and apartment buildings with fewer apartments) than Sydney and Melbourne. Second, due to our anticipated response rate and the time and expense of accessing and extracting building measures, very small buildings were deemed unlikely to yield sufficient survey responses to meet the sample size requirements or justify the resources. Similarly, we decided to approach a maximum of 200 residents in any one building as any more would be excessive to requirements. Finally, we decided to include more buildings (and participants) than was deemed necessary in the power calculation as one study objective is to benchmark (compare) apartment design against the policy requirements, and the inclusion of extra buildings from different settings (i.e., distance from the CBD, and by area-level socio-economic disadvantage) could ensure the sample better reflects the breath and quality of contemporary apartment development. In practice, the additional buildings will also increase the statistical power of the study. We have clarified that buildings of 40 or more apartments are eligible with no maximum size limit (page 8) and that additional buildings were necessary for benchmarking requirements of study objectives 1 & 2 (page 12).
Page 11, line 58: Why is the subheader 'patient and public involvement'? -there are no patients in this study. The subheading title 'patient and public involvement' was a requirement for BMJ Open study protocol papers.
Consider including the spatial unit you will be using for GIS measures -what is considered 'surrounding the buildings'? Table 1 suggests that different spatial units are used for different GIS metrics. It would help to provide the rationale (also, define SA2 and SA3, or other abbreviations in table 1) Where possible, we will apply existing neighbourhood context variables (measured with GIS), drawing on published built environment 'liveability' measures (Arundel et al., 2017) . These measures are based on Australian policies that include a spatial component, thus the spatial units differ depending on the measure of interest (e.g., 400m for a bus stop; 800m for a train station). Some liveability measures (e.g., local employment, housing affordability) use Australian Bureau of Statistics (ABS) census data, which are provided for prescribed administrative boundaries. (i.e., using The Australian Statistical Geography Standard or ASGS). The ASGS scales that will be used in the High Life Study include: Statistical Area 1 (SA1) which has an average population of 400 people; Statistical Area 2 (SA2) which has an average population of 10,000 people; and Statistical Area 3 (SA3) which has a population of between 30,000 and 130,000 people. Other GIS measures (e.g., crime and safety; green cover) do not currently have a spatial policy standard or aspiration, so in these instances we will use the road network distance of 1600m, as this has frequently been applied to represent the maximum distance a resident could walk in 15 minutes, and/or a distance that is appropriate for the measure (e.g., traffic exposure will be measured at both the area-level, and for the street address). In response to the Reviewer's suggestion, we have changed the Table 1 to define the abbreviations (i.e., SA1, SA2, SA3), and added the default (1600m) distance where appropriate. We have also added some text to the manuscript to account for the different scales applied (page 12).
If data collection is underway and the survey is developed, consider including that as an attachment to the protocol, as a complement to Table 1 . Data collection is underway but not finished, and we are hesitant to attach the survey until it is complete, and the reliability and validity of new items has been published. We will, however, make the survey available on request, and have noted this in the revised manuscript (page 10).
I look forward to results of this study. Thank you for your interest.
Reviewer: 2 Overall comments: This is an interesting and ambitious proposed study which should contribute to more public health related documentation of the built environment and living conditions. Although there is an abundance of information in the manuscript, in many areas the protocol could be made more specific. Firstly, the study design needs to be specified, and upon it, the major research questions could be based. Once the design has been identified, it would be much easier to offer comments on the entire manuscript. The study design is noted in the title, has been added to the abstract (see comment below) and expanded upon in the 'Study Design' sections. It is a cross-sectional observational study combining objective policy-specific measures of apartment and building design (sourced from building plans), neighbourhood contextual measures (created in GIS) and self-report survey data from building residents.
Abstract. Study design and major research questions should be stated here. Also the dates of the project. The study design has been clarified in the abstract (see abstract introduction: 'cross-sectional observational') and the project dates added (i.e., 2017-2021). The abstract introduction states the overall study aim, and we have attempted to better summarise the objectives, but due to the abstract word limit (i.e., 300 words) and other requirements of the abstract at BMJ Open, we were unable to add the specific research questions (see tracked changes to abstract introduction).
Introduction. It is difficult to glean whether such research as is being proposed has been conducted in the past. There is mention of research on living conditions and mention of building guidelines, but it is difficult to see whether any similar research has taken place anywhere in the world, as is proposed here. Our introduction briefly outlines the evidence linking apartment, building and neighbourhood-level design features with health and wellbeing, and describes recent developments in apartment design policy in the cities where the study will collect data. To our knowledge, no studies (in Australia or globally) have examined the impact of policy-specific design requirements (and the holistic implementation of a design policy) on resident health and wellbeing outcomes. We explicitly note this in the first paragraph of the introduction as follows: 'to date, there is little policy-specific health evidence to help shape the content of apartment design guidelines, and mandate the inclusion to health-promoting design standards' (see page 4, paragraph 1), and under the subheading 'The High Life Study' (see page 6) we highlight the knowledge gaps that The High Life Study seeks to address (i.e., few policy specific measures of apartment design; no holistic evaluation of design policy on health; no clarity on which policy requirements should be prioritised or mandated by government) directly prior to the study aims and objectives. We feel these sections adequately address the concerns.
The second sentence of last paragraph on page 6 (lines 48-52) is confusing and does not seem to be a complete sentence. Please clarify. We have revised this sentence to make the intended meaning clearer, as follows: 'Few studies create and analyse policy-specific design measures (i.e., based on the planning policies or design codes that underpinned and shaped the provision of the building), to evaluate the 'on-the-ground' impact of design requirements on health' (page 6).
Aims and objectives. The purpose of the study is to provide "empirical evidence" but it is not clear what the evidence is. The reader is left to assume what it will be based on the 6 aims, but these are also unclear. For example, aim 2 states: "benchmark implementation of design requirements and standards against state-specific guidelines. What are the requirements and what are the guidelines? How do they differ? Would it not make more sense to compare requirements/guidelines to actual plans or building completions? All 6 aims could be made more concrete. As suggested by the reviewer, we have revised the wording of the overall study purpose to make the intent of the study clearer (see page 7). It now reads, 'The overall purpose of the High Life Study is to provide empirical evidence on the association between apartment design requirements and resident health and wellbeing outcomes to guide future policy decisions on the design and location of residential apartment buildings and contribute to the creation of healthy, equitable higher density communities'. We have also added extra detail to the research objectives to make them clearer. The terminology used throughout the manuscript is consistent with the language used in the Australian planning system but may have been confusing. In general, states included in the study will have a planning policy and a companion 'guideline' document (i.e., that contains additional details to deliver the policy, including requirements, standards, and other more general advice). The terminology of 'requirements' (usually a presence of a feature e.g., a requirement to have a window in all habitable rooms) or 'standards' (usually has a metric attached e.g., at least 65 m2 of internal space) has been used to refer to the specific content of the policies and their guidelines. We have revised the manuscript to check that our terminology is consistent (and simplified it in several instances) and added a definition of the term 'requirements'. Please note that we are comparing the uptake of design requirements by architects/developers in actual building plans against the aspirations outlined in the policy/guidelines. We trust these changes will make the intent of the study clearer.
Methods. Study design. The study appears to be more than just a survey of 1000 adults, right? Please be more specific both in naming it and sketching out its structure and components. The current figure does not really address the design of the study (e.g., controlled trial, case-control, repeated cross-sectional; or needs assessment, evaluation? etc.). We have added some text to the study design section (page 8) to provide an overview of the main study components before we describe the methodological details, as follows: 'The HIGH LIFE study is a cross-sectional observational study of approximately 1000 adults residing in apartment buildings across three Australian cities: Sydney, Melbourne and Perth. It combines objective policy-specific measures of apartment and building design (sourced from building plans), neighbourhood contextual measures (created in Geographic Information Systems (GIS)) and a survey of building residents on their perceived apartment building and design exposures, environmental stressors, psycho-social impacts, health behaviours, and health and wellbeing outcomes (selfreported)'. Figure 1 is a conceptual framework for the study and not intended to display the study design. We have not changed Figure 1 but have named the study design in text (as above) and on several other occasions. We have also added Figure 2 to set out the structure of the study as requested. We anticipate this will clarify the several comments that relate to ambiguity of the study design.
It would be helpful if the conceptual framework would include also a theoretical framework that informs the conceptual construction of the study. I.e., theory informs study questions which inform design which inform in turn operationalization of parts of the study and study variables. Furthermore, the various levels of the study with their attendant forms of data; i.e., are there various units of observation (e.g., resident survey, apartment exposure measures, GIS data)? This would help the reader to better understand the different levels and elements of the study. The conceptual framework could include this. As noted on page 8, the study is underpinned by an ecological model, which seeks to understand multiple levels of influence on behaviour due to the constant interaction between individuals and their environments -including policy, built and social environments. As such, the study is collecting data on the policy environment (Figure 1 (Figure 1 'Impacts' and 'Outcomes'). Together this covers the policy, built, social and individual environments (Sallis et al., 2006) . Table 1 presents the study measures and already highlights the alignment of measures with the categories in the conceptual framework.
Data collection. Also table 2 is too general and should include greater specification of the variables and their structure (i.e., continuous, interval, discrete; also dichotomous; qualitative or quantitative, too, etc.), time of measurement, etc. instead of check marks. We assume the reference here is to Table 1 (as Table 2 has no checkmarks). Table 1 was intended to provide an overview of the measures and different data sources (i.e., building plans, GIS, resident survey), and highlight instances where a variable will be measured using multiple methods. As numerous variables are outlined in Table 1 , we are concerned that the additional detail requested by the reviewer would make the table cumbersome and detract from its intended purpose. Please note that all the impact and outcome variables listed provide references to the original source which provides the specific details of the measure. Also, as part of the study we will be creating policyspecific objective exposure measures of design requirements from the building plans (page 11) and developing a series of scales to measure resident perceptions of these (page 10), so while we can anticipate the specific structure of these measures, they are not finalised. Thus, to address the points raised, we have added a footnote highlighting that all variables are quantitative, and that GIS data from 2018 and ABS data from 2016 will be used to generate neighbourhood context measures in GIS. We have also outlined the timing of the survey and other data collection activities in the new Figure 2 ( i.e., sequence of sampling, recruitment and data collection methods in each of three participating cities).
What is IRSD? I could not find it spelt out. There could be more detail on neighbourhood level measures including GIS variables. The Index of Relative Socio-economic Disadvantage (IRSD) is written in full on its first mention on page 9.
Moreover, for all levels of the study, standardised measures should be used (and named in the protocol) as much as possible for comparisons to other studies as well as for their tested validity and reliability. As noted on page 10, validated and reliable items were included where possible. The references for these standardised measures are included in Table 1 , however in response to the reviewers comment we have also added these to the manuscript text (page 10-11). We will also apply existing neighbourhood context variables (measured with GIS) drawing on previous build environment 'liveability' measures created by Arundel et al (2017) . Only the resident perceptions of environmental stressors are newly developed. This was in the absence of suitable measures and to align directly with the design themes featured in the apartment design policies. These items have been reliability tested (page 10) and we plan to publish these results.
Data analysis. The first sentence of the data analysis is much more informative as to the study aims (should be lifted and used earlier in the manuscript). Here the authors are saying that they will compare guidelines/requirements(?) to actual building structure. This was difficult to decipher earlier. Language used in this section could be used earlier in the manuscript. We appreciate the Reviewer's suggestion and have altered the study objectives to use similar language to the data analysis section.
Is there a project timeline? Is a pilot study planned? Has the study already begun? What is its current status? The data collection has commenced and will continue to October 2019 (see 'data collection' page 10). We have already piloted the study methodology (see page 17). The study funding finishes in 2021. We have added the study dates to the abstract and included a breakdown of the study timeline in Figure 2 (i.e., time allocated to building sampling, recruitment, data collection, and sequenced city data collection phases).
Ethics. It appears that the authors have met all ethical requirements. All ethics requirements have been met.
Knowledge translation. This section brings to mind whether the authors are considering 'best practices' from other countries when they develop policy-specific indicators. It may be that Australia does not have the best evidence-based building codes regarding public health. At some point this should also be considered in the protocol. Our policy specific indicators are based on the planning policies that are currently shaping apartment development in Australia in three cities. Our review of the literature did not identify any similar international studies that are evaluating the impact of design policy on resident health and wellbeing outcomes or assessing the impact of individual policy-specific requirements on health and wellbeing. Should international 'best practice' policy-specific indicators exist, we could test their impact on health and wellbeing in The High Life Study, however the main intention of the study is to evaluate the Australian policy-specific indicators to provide an evidence base to inform, refine or mandate requirements in future iterations of design policy. Examples of the design standards and policyspecific measures are provided in Table 2 . Note: Australia has a building code that includes requirements for the construction and materiality of all buildings in Australia, however this study is focused on design requirements, rather than building codes.
Discussion. this section is well written but may need some re-working depending on how preceding sections are revised. Thank you. We trust the responses to the comments from both reviewers have helped improve the clarity of the High Life study protocol; and have therefore left the discussion section intact.
VERSION 2 -REVIEW

REVIEWER
Meghan Winters Simon Fraser University, Canada REVIEW RETURNED 13-Jun-2019
GENERAL COMMENTS
I am satisfied with the authors' responses to mine and the other reviewer's comments. in particular Figure 2 is a substantial improvement to the manuscript.
REVIEWER
Kim Bloomfield
Centre for Alcohol and Drug Research, Aarhus University Denmark REVIEW RETURNED 10-Jun-2019
GENERAL COMMENTS
The authors have taken special pains to accommodate the comments of the reviewers. I especially appreciate the inclusion of Figure 2 which illustrates the structure of the component parts of the data collection of the study. The authors have also described the variables of the study much more concretely and cited references describing their measurement approaches.
Despite the comments of the other reviewer, I find that there still exists some minor area of confusion which concerns the sampling. The authors expect a response rate of only 15%, but then cite various final n's in the paper; e.g., 3 x 110 ( which is 330 and not 1000) in presumably Figure 2 (no figure title found), but 1000 in the abstract. No initial sampling frame n is given which would have to be 6667, I believe, but this is not given in your sampling description. So, I believe there needs to be a bit more consistency and even more clarity about your final individual survey n and how you will go about getting a final n of ca. 1000. I caught only one typo on page 7, research objective 4. first word should be "Identify" (instead of Identity). Did not catch that first time around.
VERSION 2 -AUTHOR RESPONSE
Reviewer 2: Kim Bloomfield
Thank you.
Despite the comments of the other reviewer, I find that there still exists some minor area of confusion which concerns the sampling. The authors expect a response rate of only 15%, but then cite various final n's in the paper; e.g., 3 x 110 (which is 330 and not 1000) in presumably Figure 2 (no figure title found), but 1000 in the abstract. No initial sampling frame n is given which would have to be 6667, I believe, but this is not given in your sampling description. So, I believe there needs to be a bit more consistency and even more clarity about your final individual survey n and how you will go about getting a final n of ca. 1000.
Thank you for this suggestion. Figure 2 portrays the sequence of sampling, recruitment and data collection methods in each of the three participating cities (Perth, Melbourne, Sydney). Please note, the figure title was included with the manuscript document, rather than the figure document, which was uploaded separately. Figure 2 depicts the methods for one city only, hence the figure notes a target sample of n=110 residents in low, mid, and high SES area buildings (i.e., totalling n=330 residents in a single city). The footnote at the bottom of Figure 2 states that this sampling process will be repeated in each of the cities (i.e., 3 cities x 330 participants resulting in approximately 990 participants in the study). We rounded this up to approximately n=1000 participants elsewhere in the manuscript (i.e., the abstract and study design sections). To make the purpose of Figure 2 clearer, we have changed the manuscript to note that Figure 2 captures the data collection methodology for one city only, and that this method will be repeated in all three cities (see page 8).
Figure 2 also notes the sampling frame for the apartment buildings identified as meeting the study criteria, from which our random sample of buildings was drawn. To be eligible, buildings must have 40+ apartments, three or more storeys, and be built between 2006 and 2016. We identified n=383 buildings in Perth; n=673 buildings in Melbourne; and n=1493 buildings in Sydney as meeting these criteria (numbers are included in Figure 2 ). From this set of buildings, we initially selected 66 buildings/city (i.e., n=22 from low, mid and high SES areas), based on the assumption that building plans could only be sourced for 50% of buildings (i.e., resulting in 33 buildings/city: n=11 from low, mid and high SES areas). By excluding the smaller buildings (i.e., <40 apartments), and selecting every nth from a building list ranked by number of apartments, we will ensure a variety of building scales are included and a sufficient number of apartment residents can be approached to participate in the study. As noted by the reviewer, based on the assumed response rate of 15%, we would need to approach approximately n=6667 individual apartment residents to achieve a final sample of approximately n=1000. We have changed the manuscript to acknowledge this, as follows (see page 9):
The building selection criteria and process ensures buildings of a sufficient scale will be included so the number of apartment residents approached to participate, together with an anticipated response rate of ~15%, will achieve a final sample size of approximately n=1000 residents (i.e., at least n=6667 apartment residents will be invited to participate).
I caught only one typo on page 7, research objective 4. first word should be "Identify" (instead of Identity). Did not catch that first time around.
Thank you for bringing this to our attention. We have fixed the error and reviewed the paper for other typos.
Reviewer 1: Meghan Winters I am satisfied with the authors' responses to mine and the other reviewer's comments. in particular Figure 2 is a substantial improvement to the manuscript.
